Adherence to therapies is a primary determinant of treatment success. Failure to adherence is a serious problem which not only affects the patient but also the health care system. Medication non adherence in patients leads to substantial worsening of disease, death and increased health care costs. A variety of factors are likely to affect adherence. Barriers to adherence could be addressed as patient, provider and health system factors, with interactions among them. Identifying specific barriers for each patient and adopting suitable techniques to overcome them will be necessary to improve medication adherence. Health care professionals such as physicians, pharmacists and nurses have significant role in their daily practice to improve patient medication adherence.
Medi cation adherence is defined by the World Health
Organization as "the degree to which the person's behavior corresponds with the agreed recommendations from a health care provider." 1 Though the terms adherence and compliance are synonymously used adherence differs from compliance. Compliance is the extent to which a patient's behavior matches the prescriber's advice. 2 Compliance implies patient obedience to the physician's authority, [3] [4] [5] whereas adherence signifies that the patient and physician collaborate to improve the patient's health by integrating the physician's medical opinion and the patient's lifestyle, values and preferences for care. [6] [7] [8] There are several types of non adherence but most often the categorization is indisputable, and there is a degree of overlap. The first is known as primary non adherence, in which providers write prescription but the medication is never filled or initiated. This type is commonly called non fulfillment adherence. 9 A second type of non adherence is called non persistence in which patients decide to stop taking a medication after starting it, without being advised by a health professional to do so. Non persistence is rarely intentional and happens when patients and providers miscommunication about therapeutic plans. Unintentional non adherence arises from capacity and resource limitations that prevent patients from implementing their decisions to follow treatment recommendations (e.g. problems of accessing prescriptions, cost, competing demands etc) and sometimes involves individual constraints (e.g. poor inhaler technique, problems remembering doses etc). Whilst intentional non adherence arises from the beliefs, attitudes and expectations that influence patients' motivation to begin and persist with the treatment regimen. 10 A third type of non adherence is known as non conforming, this type includes a variety of ways in which medication are not taken as prescribed, this behavior can range from skipping doses, to taking medications at incorrect times or at incorrect doses, to even taking more than prescribed.
Rate of adherence is usually reported as the percentage of the prescribed doses of the medication actually taken by the patient over a specified period. 11 The extent of non-adherence varies widely, and in different studies it has been recorded as low as 10 percent and as high as 92%. 12 Extensive review of the literature reveal that in developed countries adherence to therapies averages 50%. 13, 14 Approximately half of this non-adherence is intentional, whilst the remainder occurs because patients are either unaware that they are not taking medications as prescribed or the regimen is just too complex. 15 Adherence rates are typically higher among patients with acute conditions, as compared against those with chronic conditions. [16] [17] [18] Studies reveal that patients with chronic illnesses take only ~50% of medications prescribed for those conditions. 18, 19 The consequence of non adherence is waste of medication, disease progression, reduced functional abilities, a lower quality of life, increased use of medical resources such as nursing homes, hospital visits and hospital admissions. 19, 20 Economic studies reveal that poor adherence to prescribed regimens can result in serious health consequence which is supported by various studies. For instance in a study conducted by Anon, it was shown that the risk of hospitalization was more than double in patients with diabetes mellitus, hypercholesterolemia, hypertension, or congestive heart failure who were non adherent to prescribed therapies compared with a general population. 21 Studies conducted among Chronic Obstructive Pulmonary Disease patients have shown that poor adherence to drug therapy and disease management leads to emergency hospitalization. 22, 23 Medication non adherence can have negative consequences not only for the patient but also for the provider, the physician, and even the medical researchers who are working to establish the value of the medication on the target population. The potential burden of medication non adherence outcomes on health care delivery makes it an important public health concern. 13, 24, 25 Hence, helping people take their medicine appropriately would be a better achievement to avoid higher risk of severe relapses, antibiotic resistance, and preventable hospitalizations.
What influences medication adherence?
Non-adherence is a very common phenomenon in all patients with drug taking behavior. Complexity of adherence is the result of an interplay of a range of factors including patient views and attributes, illness characteristics, social contexts, access and service issues. 13, [26] [27] [28] Barriers to the effective use of medicines specifically include poor provider-patient communication, inadequate knowledge about a drug and its use, not being convinced of the need for treatment, fear of adverse effects of the drug, long term drug regimens, complex regimens that require numerous medications with varying dosing schedules, 29 cost and access barriers. 11, 30, 31 It has also been observed that patient non adherence varies between and within individuals, as well as across time, recommended behaviors and diseases. 32 Adherence to drug therapy varies with patient age group also. In children, adherence to drug therapy is affected due to their dependence on an adult care giver. The literature concerning adherence reports in elderly patients reports that compliance rates range roughly from 38%-57% with an average rate of less than 45%. 33, 34 A major reason for non adherence is higher patient-physician discordance leading to decreased patient satisfaction. [35] [36] [37] [38] [39] [40] Studies report that 40-60% of patients could not correctly report what their physicians expected of them 10-80 minutes after they were provided with the information. 41, 42 Yet another study reported that over 60% of patients interviewed immediately after visiting their doctors misunderstood the directions regarding prescribed medications. 43 Non adherence can also occur when the medication regimen is complex which could include improper timing of drug administration, or administration of numerous medications at frequent or unusual times during the day. These patient behavioral factors may or may not be perceived by the physician and results in decreased therapeutic outcome. Most deviations in taking medication occur as omission of doses (rather than additions) or delays in the timing of doses. 44, 45 Patients most often become non-compliant for chronic diseases, like hypertension, where they do not have any unpleasant symptoms even without strict compliance to medication regimen. Estimates of medication non adherence illustrates that the non adherence percentage is greatest when the patients are symptomfree. 43 Seventy seven percent of patients demonstrated high degrees of compliance with their medication regimen when the treatment was designed to cure a disease and only 63% of patients complied when treatment was aimed at prevention. However, when medication was to be taken over a long period, compliance rates dropped dramatically to around 50% for either prevention or cure. 33 One major factor that influences adherence is the patient's ability to read and understand medication instructions. Patients with low literacy may have difficulty understanding instructions; this ultimately results in decreased adherence and poor medication management. 46 Gender, personality, and cultural factors may influence adherence-compliance rates. For instance, women may be better at adhering to their medication regimens than men. This may be particularly so for drugs those treat behavioral health conditions, such as antidepressant medications. 47 On the contrary some studies show that none of the common demographic factors such as age, marital status, living alone, sex, race, income, occupation, number of dependents, intelligence, level of education or type of personality have been consistently related to non compliance.
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Methods to improve medication adherence
The effectiveness of a treatment depends on both the efficacy of a medication and patient adherence to the therapeutic regimen. Patients, health care providers, and health care systems, all have a role to improve medication adherence. A single method cannot improve medication adherence, instead a combination of various adherence techniques should be implemented to improve patient's adherence to their prescribed treatment. A systematic approach that could be instituted in improving medication adherence is as follows:
1) Level of prescribing:
• Introduce a collaborative approach with the patient at the level of prescribing Whenever possible, involve patients in decision making regarding their medications so that they have a sense of ownership and they are partners in the treatment plan.
• Simplify medication taking Use the most possible simplified regimen based on patient characteristics at the first level of drug use.
2) Communicating with the patient:
• Explain key information when prescribing/ dispensing a medicine Address the key information about the drugs (what, why, when, how, and how long).
• Inform the common side effects and those that patient should necessarily know (Patients would be more worried and lead to non adherence due to side effects that was not cautioned to them in advance by health care professionals)
• Use medication adherence improving aids
Provide medication calendars or schedules that specify the time to take medications, drug cards, medication charts or medicine related information sheets or specific packaging' s such as pill boxes, 'unit-of-use' packaging, and special containers indicating the time of dose.
• Provide behavioral support Collaborate with patient to incorporate the medication regimen into his/her daily regimen (essential in those on complex drug regimens, those having unintentional difficulties in adherence e.g. elderly)
3) During follow ups:
• Schedule appropriate follow up Monitoring the medication adherence should also be a criteria while scheduling patient follow up
• Assess adherence during consequent follow ups
Measure adherence by various methods which may be dependent on patient as well as drug characteristics. Check the effectiveness of medication adherence aids used, if any. This should be done by physicians as well as pharmacists.
• Identify difficulties and barriers related to adherence • Address the problems • Inform the patients accordingly how the problems have been addressed
Patient involvement in decision making is essential in improving medication adherence. It is vital for health care providers to identify the underlying causes of patient non adherence to determine appropriate interventional strategy.
One of the major reasons that patients become non adherent is because they forget to take their medications. Results of a study conducted showed that 49.6% of patients mentioned forgetfulness as one of the major non-intentional reasons for non adherence. 49 Forgetfulness can be taken care by reminders i.e. through directly mailed letters, telephone, e-mails, text messages to cellular phones and alarms; even though it may not be practically possible in all work settings. Involving the patient's care givers would be an additional way of combating non adherence due to forgetfulness.
Medication non adherence may also occur because patients perceive it to be unnecessary or because of their fears and beliefs related to adverse effects of drugs. Hence, providing clear medication related information to patients is essential to improve adherence that includes addressing the key information of what, why, when, how and how long. Patient medication counseling can be supplemented by providing detailed written information about medications. Succinct written instructions which include drug cards, medication charts or any written material in a plastic sheet or laminated sheet also helps in improving adherence especially for elderly patients who find it difficult to comprehend much of the information which is provided during medication counseling.
Patients' fears and concerns about adverse drug reactions can be alleviated by educating patients regarding common side effects of the drugs which they are taking, how to prevent an adverse drug reaction, if possible, and also convincing the patient of the need for treatment.
Complexity of drug regimen is found to negatively affect medication adherence. Modification will have to be made to medication regimens to reduce the frequency of administration, and/or reduce the number of different medications, and if applicable, to replace with combination products. This method often calls for patient's cooperation, thus highlights patient participation in disease management.
Patient-health care professional, especially patient-physician or patient-pharmacist communication is central to optimizing patient adherence.
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Methods to measure adherence
Various methods have been reported and are in use to measure adherence. The methods available for measuring adherence can be broken down into direct and indirect methods of measurement.
Direct methods include direct observed therapy, measurement of the level of a drug or its metabolite in blood or urine and detection or measurement of a biological marker added to the drug formulation, in the blood. Direct approaches are one of the most accurate methods of measuring adherence but are expensive. Moreover, variations in metabolism and "white coat adherence" can give a false impression of adherence.
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Indirect methods include patient questionnaires, patient self reports, pill counts, rates of prescription refills, assessment of patient's clinical response, electronic medication monitors, measurement of physiologic markers, as well as patient diaries.
Each method has its own advantages and disadvantages and no method is considered as the gold standard. 51, 52 The simplest way of measuring adherence is from the patient's self report. 53, 54 Assessing children's adherence can be done by asking the help of a care giver (school nurse or teacher). Among the various methods questioning the patient, patient diaries and assessment of clinical response are all methods that are relatively easy to use, but questioning the patient can be susceptible to misrepresentation and tends to result in the health care provider overestimating the patient's adherence.
Pill counts i.e. counting the number of pills that remain in the patient's medication bottles or vials is a common method to measure adherence. Though this method is simple, it has many disadvantages that the patients can switch medicines between bottles and may even discard pills before hospital visits in order to appear to be following the regimen. [55] [56] [57] Hence, this is not an ideal measure of adherence. Furthermore, this method does not provide information on dose timing and drug holidays, where the medication has to be omitted on 3 or more sequential days, both of which help to determine clinical outcomes. Rates of refilling prescriptions are an accurate measure of overall adherence in a closed pharmacy system (health maintenance organization countries with universal drug coverage) since refills are measured at several points in that time. [58] [59] [60] Electronic monitors capable of recording and stamping the time of opening bottles, dispensing drops (eye drops) or activating canister (metered dose inhaler for asthma) can also give a measure of adherence. The disadvantage with this method is that the measure of adherence is not accurate as the patients may open the container and not take the medication, take the wrong amount of medication or take multiple doses out of the container at the same time (or place multiple doses in another container).
Conclusion
Patient medication non adherence is a major medical problem globally. There are many inter related reasons for the same. Though patient education is the key to improving compliance, use of compliance aids, proper motivation and support is also shown to increase medication adherence. Health care professionals should identify practically possible strategies to improve medication adherence within the limits of their practice eventually enhancing therapeutic outcome. It should be a multidisciplinary approach that needs to be carried out with the support of all those who are involved in medication use.
